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(57) Abstract: 



PURPOSE: A lithium nickel complex oxide, 
its preparation method and a lithium 
secondary battery are provided, to improve 
the discharging capacity, cycle lifetime and 
stability of the battery and to reduce the 
manufacturing cost of the battery, by using 
the oxide as a cathode active material of 
the battery. 



CONSTITUTION: The lithium nickel complex 
oxide is represented by the formula: LiNiy 
(Co1-xAlx)1-y02, wherein x is 0.01-0.20; 
and y Is 0.71-0. 5. The method comprises 
the steps of mixing a lithium salt, a nickel 
salt, an aluminium salt and optionally a 
cobalt salt; pulverizing the mixture; and 
heating the mixture at a temperature of 
600-850 deg.C at the 02 atmosphere. 
Preferably the lithium salt is selected from 
the group consisting of lithium carbonate, 
lithium hydroxide, lithium nitrate, lithium, 
acetate and their mixtures; the nickel salt is 
selected from the group consisting of 
nickel carbonate, nickel hydroxide, nickel 
oxalate, nickel formate and their mixtures, 
and the molar ratio of Li/Ni is 1 .05 to 1 .41 ; 
the aluminium salt is aluminium nitrate and 
the molar ratio of Lt/AI is 23.0 to 2,000; and 
the cobalt salt Is selected from the group 
consisting of cobalt carbonate, cobalt 
oxalate, cobalt nitrate, cobalt acetate and 
their mixtures, and the molar ratio of Li/Co 
is 3.48 to 23.5. 
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1^ SAisi^ diM Af^^^ zi M^^^ ^ aiM 





m^M 1 

LiNiy(Coi-x Alx)i-y O2 

^D\^m. xfe 0.01 L41XI 0.20£| ^0\11, 0.71 LHXI 0.9521 ^OIP. 

m^'M is sAi£i^ £iM L\m mm ^.^mms mm xf^isi e^s^sf ^bhs ^soi :?H<y^a. o\^^^ z\m urn mm ^mm&: £te 2n 
sziHi 3H^^ #^^'^AH oH^ ^ea^a. oi2f ihi aiM ^hsfgg 3h^h mmm^ o\mm^ s^. LiNi02 ^ uNiCoOz 

Q. 
£1 

SAIlAi 

£ 1^ ^ ^^S21 ^I^Oil IS^a LiNio.8 C00.17 AI0.03 O22I X-<y SJ^ UEfUi £S0i:2. 

£ 2^ ^ «^goj A.;,|o|, 1011 ojg^ ^i^g 2t^BXm 9JiO\M. miM UBt!! nSHHOIQ. 
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^ aie UM ^mm, n ^ ^oi urn <i^ifee b^±^ mmm^Ai XH^mn E\m 2x^2x1011 ^^e^ 5:^^^ 

AH. scf 4^Aiish:)i^^ ^^§^3^ eaH£ ^^01 E-iM ^s^m, olsj ^01 aiM LIU mm ^mmm b^^e. 

£ie Li^ (LiNOz)^ ^\m 3^^^ <infg (ucoOzm aiM 2xfsxi§ ^h^^h ^eii^AH yai A^gsn saq. £ie ^ii^ife^ 
g^aoiiAi^ £ie 3^^^ <i^sfMOii dimoi ^^mzie}, ^&^^3^§oI y^^o^ si^goii {s}e\ E\m-um ^xf xFdi tiFs 

(disordering)Oll ttf^l- g^Oj e^m:Hl i>^:i:5Ffe gXIISOl 2ia. 

b^2f ^x-iise ^^e.^^^AH. Li^ ^^Hi OB soi^^^^ xi^m^ ^^::>F s^^a^i ^iiysjoi n 

^oii^AH ^±9\ m^m ^^^^ x\mm ^immm^mm (LiNiCo02)oi m21^ s^a. 01 E\m ^m tL^mmm mmm^, eir ^ ^mm 

s ^^soi oi¥iixF a^fe is^m^ die um mm ^mmsi m^^^m M^m^ ^o\q. 

^ m^o\ oi^nxi- SE QB :f\^^ liitM^ £ie um mm ^mmm 3H^h ihen^/d xH^iro^Mi gir §j eis^ ^^oi 
^\m 2xFsxig Sism^ 31010. 

3fJ3is 01^:^1 ^mo\ ^ m^owM^, m^M is saisi^ z\m um mm t^mmm m^^q, 

[mm^ 1] 

LINiy(Coi-x Alx)i-y O2 

0,01 iMX\ 0.20°J 4^0111, 
0.71 mxi 0.9521 4=01 CK 
^ ^^S2| ^oj]RH D^M^ £ie S ^^^Olfe Qm, MiHsfe B:>II; 

^^1^1 g^^Me ^^PimOilAH, 600 UiXI 850lC0il>M gxlEim^ B^IIS 5&5f^ m^9.^ 1S SA|£I^ £IM UP 

<s\m^ i> 

UNiy(Coi-x Alx)i-y O2 

UDi^m. 0.01 mxi o.20£j 4=0111. 

0.71 ^X\ 0.9521 401 Q. 

ift|Ai ^^^^ (x=*=i)e ;3iisni7:F s^oii^, ^leg, u^s ^^^oisssi aif^oii en 

a. 

^ ^'SHi AiisijRH sfni^ mm^ IS sAisj^ aiM ti^mmm si^ah^ 3H:4^h: 

eiM SE^ &::i:IHS¥E] OHlizH mmmm S&Sfe OHlizS: §^1 

^Ol 3[|^HSf OHlnH MOIOil 4^^'£|0i 2Afe Allffl eilOl EF;M ?d|5|-Il 2Afe ^S^^ gFfe EIM 2xfS JIOll 2|5|-0| OI^OISIQ. 
[m%'^ 1] 

LiNiy(Coi-x Alx)i-y O2 
^Ol^e. 0.01 LHXI 0.2021 4^0111. 
0.71 LHXI 0.9521 40IQ. 

^ ^^soii 0}^ sfsr^ij 121 aie UM <^L^2fMS uhiOz se^ uNiCoOzOiiAi UM ^4^21 w^m mmoi^^.^ x\^B\o\ ^oia. 

o^sQi- iiiA ^^0112. ^XF^OI 26.98012} iJ£:?F 2.70g/ccOSAi. 3^21 ^4i0|CI. Caei/H 0|g LiNiOz SEfe LiNiCoOz 
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Oil o\\ 

01 SSS LiNiOg SEfe LiNiCoOg:?!! M^S thsilSI BDm ^^^\ m210. B^±^ ^mm B^\^[ SX|2J #;g|2Ee:'^2] 40%S xFX|5f°^ 

Li^ ^i,'- <i^lfe^ ^5^2] e^s^s if^^Ai3ioi. gsHs :»H^AmD. o\DmM mm^L^ uNiOzSi =?^m rn^^m dtn %'mu\ 

UNiy(COi-x Alx)l-y O2 

0.01 LHxi 0.20SJ ^om, 

0.71 LjjXI 0.95^ 4^010. 

^51. m^M 1°J 3H^H IhMlIB 0.150|:Q yfe 0.821 LiNio.s C00.17 AI0.03 O2 £1 5!0I bh^^Sha. 

ejxi, aiM g, a^¥ois om, o\m m^mot. cad\o{\ m^M i£i un {^s^m (x^i)s Tsiiss^iixh s^oii 

^ ^01 aig urn' a^¥D!fe SHj HE^^oii QH ¥:?^t[a. 

£IM ^^¥ois ::'h^t[ Mga^^ 5^01 dur^thai, n oi^^ oia-itn h£|>iah g^se m^sh 

0^ ^OiS! £|e ^^Ol ^4^8PI (EH^Oia. 

dIM &<y-£IM, ^i!ihaiM(lithium nitrate) ^ 0[H\^t:l dlMdlthium acetate)^^ 0I¥0]5! ^o^^H {^^^ B\\Jt 01^ 

0\Q. 

LIU &<1»-L|1!. ^<iHfL|^, ^#^L^Lm (nickel oxalate) ^ 5 M^^^U ^(nickel formate)^ Ol¥0]5! 2^^^Ei {^^^ mU Oj^^Ojll 
. Li/Ni mn\^ 1.05 LHXI 1.410132, 

5^^ego| ^U^^^^. m^^W^ ^ 0\H\^^^m^^ 0\^0\B ^o^^Ej M\EM^ Oj^^OIH, Li/Co 3.48 

UIJI 23.50i:n, 

a^¥Dlsg01 I'^i^a^^QIsOlI}. Li/AI Mblfe 23.0 UIXI 20000ia. a^¥0lsS2l &^0| g^M SICHU^ S^OII^ ^^MOI 
3 ^. ^0| ^3FSe ^^:'|5K)llAi 600 LHXI 850lC0ilAi ^xHdlghD. 01 U mx^Z\^E:D[ SOO'C U\B91 S^Oil^ M 

mm ^ bsoicm s^fah^ s^cmi^ ^imsji ^^o\ seh£i°^ a^^^^'Shxi mmo. 
01^, mx^^\D\ ^y- ^ aiaiai ^^^ai^is i °j aiM <ihsfMoi ^oi^a. 

^ ^^§2J die 2x^^1X1^ 9H4:H mgg^AH ^Ol SftIA' loj a|§ ^1^ <iHllMe MgthCf. Old-it.^ die 2xfSX|2i J^I^^^SM ^^ItlS^ 

&ix-j. sf^^^ 121 die L\m ^mm. s^^gi ^ ^ij-mm goHsf ^s^sk)! 5H:4^h ^Mi! ^^Me ;Qi^s^a. oig:>ii mo\B B\i^ 

H ^^mm ^^¥Dis s^x-ii^^oii 311 ^ ejsai-oi B^±^m m^^q, 

0|2f die S^. die 1^^ SEfe &^XH^¥Ei OHin^ i^M^'S ^dl SS^I^^OII 31! ^ asahOj OH^HS ^gi^thCF. 

3H4iE2f OHicS A^OIOII AllffleilOIEFS bHxISUl, DIM ^^^^ die 2t^^X\D[ ^^SQ. 

^ die 2xFsjxioiiAi S6H^^^^ die 2xf2X|(>^lA^ m^^9.^ M^m^ ^loieis a A^g^F^ma. ^:'iS5H^e ^^^^ 

^ d|4^3j| ^:?|gDH°J ^X^l^o] 011^^ R^m^ 3^SL-||0|^. 0\\m^ 3^MUI0|^, Oil^Oill! d^MiilOl^, Oil^ OfA-IIEilOl^, Y-¥El^i:^e. 1.3- 

ci^^^, cioii^AidiEf, cio]iii3fsuioi^, Qo\\md\M^\o\^ mm Ahga^oi. diessj ^xii^oi oji^^ iifg^Ahdie(Lici04), A\mmm't}^\ 
e(LiBF4). ^Ml^ol<^L^dle(LiPF6), ^^gsfoii&^s^i^diecLicFaSOa). diebi^r^aiss^^oii&^sy omiHtLiNCCFaSOz )2) A\mm 
a. ^oi bi4^:J!i mm ^ diegsi die 2x^sx|o^|A^ e^^^sio^ Ahgs^^ 4^^oia. 

bh£f ^^01 3H4iE mmm^M 121 die ^^mm M^m^ Qmia^ slisoi sia. 

sxioiiAi ^gm^ 3H^H mmms\ efieh die in^ set. oiEiis^eiioi^a^ diesi s,^^ ^ ^H:^^^ sm^' xf^isi o^§^ 

m m ^ 9iQ. DeoiiAis .^01 2d\x\ m^s oiiyxi ^gshw. :^xhfe sxisi ^§5!^a. 

l^s^>l^ IHi L|^ A^sfM^ LiNOzSf bi:[n6K)i ^(specific capacity)0| 5% 014^ m^mO. 01^ =?^0\\ 91^ ^^¥ais3f 

^^s. ^mo[o\ mm9\ n^m^m mD[A\BU\ ciH^oia. mm jim mm^D\ m:>m:^ mm xfxiiHi 2h§^oi mjmo\ o\m 

Oiesm o[S^0| ¥^SF3 210IILHXI US SI S^'SSfS die 2xfSXIS ^ 9JiD\\ @Cf. 

^ai. ovs^s die 2xf2xi(HiAi ^sth Q^oia. 

LiNOgfe mm :?^^S^01£ 2^g5^C^. HaiU. Ol LINOz^^EI S:7|S^«^2|o^ Ol^^^SfeCnickel dioxide) 

B mmmm ^.^sfapiw. oi ^^s^e^gol ^^^a}goidf>M unoz^ii die 2xfaxi 5^eA|o{|^ D\^m m^^m ^b\o\ s^gs s^gxi 

SIS. UNO 
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^ o\^^o\ s^o^;ho| 2^ssA! 8L!§§ i^^n SAQ. 3 iis&^oi el:?^£^^ 

^ISOII 1. 

LiCOa 1M. C0CO3 g 0.17e. NiCOs 0.80g. AI2O3 0.03Me ^t^E.^ QM. 0|g ^^':?!Oj|A-] ^^AH ^4flmaQ. ^OiS ^jV^mm I2M§ 
□1^ S^OIIAH 100cc/min)6K)]m 700 - 750 1: Oil AH 23Aie>e&^ ^xHdia^Sa. 

D ^. ^xHaiSfSOl ItJ/min Oia^°i Siaiai !^2|5K)j LiNio.s Coo.u Alo.oa O2S ^SiCF. 01 sH.^eS| X-<y sl^ 

m mo\o\ ^eimaoffl. oisi ^aiffe £ ioii £Aia b^2^ ^^a. 

^AIOII 1 

^ISOil lS¥Ei LiNio.8 C00.17 AI0.03 O2 4.6g, 0.2g. PVDF(^MS: Kynar flex 461) 0.2g ^ N-0|li!IllM£IE 5g3f ^E^mOl 3H 

/dlfflBIIOIEfSb ^:?hH(Celgard) 2500M MgmSD. 

5H4:H2^ OHt£ AmiOil AlliH51IO|EfS ¥|X|A!^ Cf^, CIS Stj^OI ElM 2xfSXIS ^f^g^^Q. 
bIBOII 1 

5H^H ;gi5A| ^15011 1^¥Ei LiNioa C0017 AI003 O2 CH^^ LiNiCoOaM A^gt^ ^AlOil ^^ah ^SOII ^Aim 

o\ £ie 2xF5!xia s^^maa. 
bimoii 2 

3H4::H JHISAI 7^l3SOj| 1^¥E1 LiNio.e C00.17 AI0.03 O2 CH^ UNiOzM A^geh >ie 731215^1^, ^Aldl 13^ e^th ^^SOII Ojai ^AimOl 

^Aioii 1 ^ binoii 1-2011 z\m 2xmj\m s^oiah. ^^^ggr ^ m^oim ^sMafaa. oi hh ^^s§ir^ 4.3VJl^xl 

^ 1mA/cafoj 3V7?hX| &^S5^01 ^2i^D^, MhOlM 1 mA/oif o| 4.3V ^ 3V^^ g^^SOl Sh^gOII CP-Sf ^^^Ig^OI 

^^sg^sj 80%^ Mhoie si^M 3EAFmoi 

zi ^31-, bijnoii 1 ^ 2011 a}£^ 73129 aie 23chsxife ^sg^oi iso ^ isomAhom, mm ^soi ^i^^ 125 ^ 2isjaa. 

£ 2^ ^Aioii io!i :gi2^ Eig 2xFsxi^ m\m uayi 3ioia. dim s^sm^, ^'aioii \2\ aie 2xfsxi^ ^^sg^ 

01 196mAhOII2 MhOlM 150H 01^^^^ yUHOll 1 -2 °J S^Oll bl^OI g^Sg^ ^ M^OIM ^gOI l,^^^£J2i[:f. 

see.^ ^^ai ^Aioji 1 ^ biinoji 1-2011 ccfai ^^i^a £ie 2x^sxi°j e^^i^.e ^Ahsh^a. oi:?iAi eia^^ oi^ sxigsi qi:^^s ^aisf 
scK oi:?ioi!AH Eii^^^ s^e^ith dm, io^ oi^^ 72^ oiL4i^ m-nm ^^EHoim 5cp2j ^oi^oii ^^o^ e^' 

M ^eAj3iAi SI iif^ oi¥M 3&A^m^ ^^soi! ofdf 

Eii>^^ ^Aioii 1011 msi ;3i2S aiM 2xFsxife 5:?H s eith ufgoiu ^^if ^^^oi UEiuxt s^a, bimoii 1-221 

5:?H e¥::'h 2¥ nF^2f oismi. ^aioii i2J aie 2xfsxife bijsoii 1-221 £ie 2x^2x1011 bimoi o^s^oi ^4^ah 

s\^^ 1^ sAisj^ aie ^mmB mm x^x-ll2^ gsHs s^qi :?Hdsa. oia-ith z\m uw mm ^s^m^: 2x\ 

OI2f 12J ElM LIU 3HdbE ^g^^ Ojgm^ LiNiOz ^ LiNiCoOzM h\m^ §^21 blUia^OI ^^2^^ ^ Mh 

oiM 4-soi tf^sioi, axi2i eis^oi :)Hd§ ofubi 21x121 #73I2&:?fs mm^ ^ stizjt. 

(57) S?2i 

s^sr 1. 

^svAi 1^ sAi£i^ SIM LIU mm ^mm^' 
[m^^ 1] 

LiNiy(Co,-x Alx)i-y O2 
AO|Aie, xfe 0.01 UiXI 0.2021 4=0112. 
yfe 0.71 UiXI 0.952] ^^OIQ. 
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mrnow £ioiAi. UD\ s^svAi xfe o,i5oi:q. o.sei ^s^^ ^\m um 

3. 

<iH::i^ ^^:?isK)ii>M. 600 Uixi 850iccHi/d ^X42.i6f^ ^:^\m s&a^^ ^s^s sf^^^ is saisi^ dig 

LiNiy(Coi-x Alx)i-y O2 

0.01 VAX\ 0.20°J ^011). 
0.71 mxi 0.95HJ ^0\Q. 
^=?%' 4. 

5. 

Msm lumow ^o\k\, soi ^<i^aiM ^ o[ki\^^^\m9.^ oi^oi^ ^o^^ei ^em^ oi^^om, 

^01 u^soi e^hu^. ^{L^^^UM. ^^^<i^Li^, se<!L^Llli^ oi¥0is! sH^^ei ^EH^ 01^01:11. u/Ni mmt: 1.05 lhxi i.4ioi:q, 
s^^^so! &<:l^3^^^. m^ti^^^, mt^^mm gj o^Al|M<:l^3^^^s oi^ois ^^s^ei em oi^^om, u/co ^bi^ 3.48 

mXI 23.50132. 

a^¥DlsS0| ^<i^^^¥Dls0|Il. LI/AI Sbl^ 23.0 UjX! 2000°] 5^1^ ^S^^ dlM >i[sfM2J ^I^^^S. 

S^?.^ 6. 

S^sfAi 1^ SA|£|^ £IM 3H±H; 

eiM SE^ &4^XHM¥Ei i^SiS OHi^z^ SM^e 5&m^ OHinH: ^ 

3H4^H£f OHinH AFOIOil ^^gJSIOi AHIIH SlIOIEI:^ =?m\:il ^S^^ ELIM 2xhSX|. 

[IfSf/^ 1] 

LiNiy(Coi-x Alx)i-y O2 

0.01 uixi o.20°j 4^0112, 

y^ 0.71 UiXI 0.952J 4^0ia. 
S^?l>^ 7. 

MemoW SiOIAl, 2f«^^ 1011/H. 0.150II2. y^ 0.821 2*e ^S^S ah^ dIM 2xh2Xl. 
£2 
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